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to molecules that are active in exquisitely low concentrations and that
would be difficult to purify by more conventional means."

Monoclonal antibodies also have "enormous potential" in medicine,
according to Paul. "It is in principle possible to develop a measurement
technique for essentially any molecule that is immunogenic or could be
made immunogenic through chemical manipulation," he points out.
This has already led to in vitro diagnostic tests for detecting and
monitoring pregnancy, venereal diseases like chlamydia and herpes,
viral infections leading to hepatitis and AIDS, bacterial infections
causing meningitis, and some forms of cancer.

Research is also being conducted on the use of monoclonal antibodies
in vivo, although the more rigorous safety testing demanded of such
products has so far limited their use. Most obviously, monoclonal
antibodies can be used to confer short-term passive immunity, as
opposed to the long-term active immunity conveyed by lymphocytes.
Researchers are also investigating the use in the body of monoclonal
antibodies tagged with radioisotopes or other chemicals. By binding to
blood clots or tumors in the body, such constructs could reveal the
location of these pathologies to scanning devices. Monoclonal antibod-
ies injected into the body may be able to halt the spread of certain
tumors, and research is being conducted into the possibility of attach-
ing toxic agents to the antibodies that would be delivered directly to a
tumor. "The great difficulty is the preparation of antibodies that truly
distinguish tumor cells from normal cells," says Paul. "At the current
time the numbers of situations in which really good results may be
obtained are very limited."

Hybridoma technology faces other limitations that have hampered
its full effectiveness. For one thing, it remains hard to create mono-
clonal antibodies against antigens that generate only a weak im-
mune response. Also, it has proved very difficult to create hybridomas
from human cells. "The monoclonal antibodies that have been produced
thus far of great value have been derived ultimately from either
mice or rats," says Paul. "Successes with cells from more distantly
related animals have been rare indeed, and those results are very
disappointing."

In the future it may become possible, using recombinant DNA
techniques, to genetically engineer cells to produce unlimited quanti-
ties of specific antibodies. But for the immediate future, researchers are
working on forming hybridoma cell lines from human cells rather than
from mouse cells. Such cell lines would have a number of advantages.
The body would be less likely to generate an immune response against
human antibodies than against mouse antibodies. Also, human mono-